Sustained release of low-dose ganciclovir from a silicone formulation prolonged the survival of rats with gliosarcomas under herpes simplex virus thymidine kinase suicide gene therapy.
A silicone formulation of ganciclovir (GCV-pellet) was developed to enhance the cytotoxic effects of herpes simplex virus thymidine kinase suicide gene therapy. The effectiveness of this drug delivery system was assessed in a rat 9L gliosarcoma model. The GCV-pellets (1 mm in length and in diameter) used in this experiment contained a total amount of 0.15 mg of GCV. In vitro experiments demonstrated that GCV was gradually released over a period of 7 days. Five days after stereotactic tumor inoculation into the right caudate nucleus, a herpes simplex virus type 1 (HSV-1) vector expressing herpes simplex virus thymidine kinase (HSV-tk) (T1, 2x10(6) pfu) was administered at the same location. The survival rate of the group treated with the GCV-pellet was compared with that of the T1 group injected intraperitoneally (IP) with GCV (30 mg/kg/day for 7 days). The GCV-pellet-treated group had a significantly prolonged survival (a median of more than 80 days) compared with the GCV IP group (a median of 65 days) and with control groups (P<0.05). The control groups (untreated or receiving only the virus vector) had a survival of 35-38 days. The survival rate of the GCV-pellet group over 80 days was 75%, and all the rats that survived more than 80 days and did not show tumors upon histological examination of the brain were deemed cured. No toxic effects or immunological reactions were observed histologically around the pellet in brain sections from the rats treated with the GCV-pellet. After GCV-pellet inoculation into the tumor, drug concentrations were kept at 1-10 microg/g tissue for 3-4 days. When the same dose of GCV (0.15 mg) in aqueous solution was injected into the tumor, GCV concentrations reached a peak of 0.5 mg/g tissue after 30 min and decreased below measurable level within 12 h. After IP injections of 3 mg GCV, GCV concentrations in the tumor reached a peak of 5.7 microg/g tissue after 30 min and also decreased below measurable level within 12 h. This sustained release of a low and effective GCV dose with the silicone formulation significantly prolonged survival in combinations with HSV-tk expression if compared to IP administration of GCV. Histological examination suggests that the treatment appears to be safe.